Spleen gangliosides: "The structure of ganglioside G lnütI (N G N A )" *
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Physiologisch-Chemisches Institut, Universität Marburg/Lahn (Z. Naturforschg. 24 b, 945-946 [1969] ; eingegangen am 6. März 1969) Among the hexosamine containing brain gangliosides only those with galactosamine have so far been found. In gangliosides of spleen -human as well as bovine1,3 -on the contrary glucosamine too has been detected besides galactosamine. These observations could not be confirmed by W a g n e r and W e i c k e r 2 for bovine spleen gangliosides.
Therefore we felt impelled to re-isolate the glucosamine containing ganglioside G l n iit I(N G N A ) from bovine spleen and to determine the still unknown position of the linkage between the N-glycolyl-neuraminic acid and the lacto-Nneotetraose.
Closer examination proved, that the preparations of the ganglioside G l n iit I(N G N A ) were likely to be contaminated by small quantities of a galactosamine containing ganglio side, from which it could scarcely be separated by chro matographic analysis. A corresponding separation could be effected after preparation of the "desphingosinogangliosides,, * by means of ozonolysis and alkaline fragmentation of the ganglioside mixture.
The chromatographically slower migrating desphingosinoganglioside (paper Schleicher & Schüll 2043 mgl, Ethylacetate : Pyridine : Acetic acid : Water = 5 : 5 :1 : 3) proved identical with Des-GLN nT l(N GN A), described in an earlier paper1. The second component, showing a faster migration in chromatographic analysis, yielded on m ild acid hydro lysis ganglio-A7-tetraose.
The identity of the ganglio-iV-tetraose isolated from bovine erythrocytes resp. spleen and the same oligosac charide obtained from brain gangliosides was established by parallel chromatographic "fingerprinting,, of the pro ducts from partial hydrolysis by mineral acid (Gal ß\ -> 3 Gal NAc/Jl -> 4 Gal <+, Gal NAcßl -> 4 Gal ß\ -> 4 Glc <+, Gal /?l->3 Gal NAc <+, Gal /?l->4 G lc < , Gal, Glc) or partial alkaline degradation (Ganglio-AT -tetra-ulose+°, Ganglio-ATtriose I+, Ganglio-iV-triulose I +0, Ganglio-A7-biose I+, Gal, Fructose0, Tagatose0, Morgan-Elson-Chromogen+) [+positive in the M o rg a n -E l son-reaction, °red with N aphthoresorcinol].
The significance of the GNT-gangliosides has been con sidered mainly in regard to their occurence in the central * Concerning the nomenclature of the gangliosides and oligosaccharides occuring in glycosphingolipids, see H. W i e g a n d t , Angew. Chem. 80, 89 [1968] resp. Angew. nervous system. For this their presence in other organs seems to be especially noteworthy. Until now only one of the spleen glycosphingolipids was known to contain as a basic carbohydrate portion, a Ntetraose with galactosamine as hexosamine constituent, the globoside I, the structure of which was elucidated by Y a m a k a w a , Y o k o y a m a , and K is o 4.
For the purpose of comparison we therefore isolated a globoside I-preparation from human erythrocytes. This preparation was composed of globo-Y-tetraosyl-ceramide and a small quantity of lacto-iV-neotetraosyl-ceramide. By ozonolysis and alkaline fragmentation5 we then prepared the complete oligosaccharide residues of these lipids. GloboiV-tetraose was obtained pure by paper-strip chromato graphy.
Globo-2V-tetraose aD + 31 (H20) In order to establish the position of the linkage of the iV-glycolyl-neuraminic acid with laeto-iV-neotetraose in the ganglioside GlniitI(NGNA) the Des-Sph-GLNnTl(NGNA) was prepared.
Lacto-iV-neotetraose NGN A C37H 62N 2O30 (1014.9) (Des-Sph-GLNnT NGNA) NGN A Calc. 31.42 Found 29.79
After treatment with periodate, the oxidation products were subsequently reduced with sodium boro-hydride. Mild hydrolysis of the resulting products, e.g. pH 1.5 at 37° 3 hrs, yielded Cy^-glycolyl-neuraminic acid, and stronger hydrolysis (e.g. I-71.H 2SO 4 at 100°, 7 hrs) erythritol, galactose, and glucosamine. Glycerol was not ob served.
Quantitative analysis of hexose-resp. hexosamine con stituents remaining undestroyed after oxidation with peri odate, reduction, and hydrolysis revealed for 1 mol glucos amine the presence of 1.85 mol galactose (calc. 2). (In a parallel experiment the result for periodate oxidation of Des-Sph-GGNT2b was GalN: Gal = 1:0.95 (calc. 1:1)). Both galactose units in the lacto-iV-neotetraose were pre served after periodate oxidation. These results prove that We are much obliged to the Deutschen Forschungs gemeinschaft and to the Fond der Deutschen Industrie for having generously supported these experiments. We wish to thank Miss M. K l o p p e n b u r g for valuable technical assistence.
